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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fire extinguishing 
means which effectively develops extinguishing action for large 
fires at a city section that allow the existence of survivors by 
enabling immediate adaptation to emergency with the best cost 
effect. 

SOLUTION: There are arranged a VT fuse 1 1 at the tip, a gas 
generation means 21 to be activated by the fuse, an 
extinguishing solution 31 filled sandwiching a balloon 61 on the 
perimeter thereof and a container 51 with a jet port 4 to house 
all of those mentioned above. Available are a type having a 
parachute 7 for deceleration, an armor piercing shell type, a 
guided shell type, a glide guided shell type and the like. When 
reaching an extinguishing target F on fire, the VT fuse 1 1 is 
activated to ignite a chemical agent of the gas generation means 
21 and a gas is generated to inflate a balloon b1. An extinguishing solution 31 with a risen pressure is 
jetted out at a jet port 4 and scattered on the extinguishing target F to extinguish. The container 51 is 
kept from tearing and no debris is scattered hence hurting no survivors. This allows operation from the 
existing airplane of the Japanese Self Defense thereby achieving higher cost effect and no debris is 
scattered to protect survivors in safety from hurting. 




JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention belongs to the technical field of a fire-extinguishing 
cartridge. That is, this invention starts a fire, to the fire-extinguishing target under destruction by 
fire, is dropped from an airplane, is supplied, and relates to the fire-extinguishing cartridge which 
blows off extinguishing media and extinguishes a fire, more — concrete - a fire-extinguishing 
cartridge, a fire-extinguishing cartridge which glides, rushes in indoors from the window of a 
building, etc., and spouts extinguishing media, etc. which break through the roof of the fire- 
extinguishing cartridge and building which carries out a parachute descent and spouts 
extinguishing media from on a fire-extinguishing target, and spout extinguishing media in a 
building are included. 
[0002] 

[Description of the Prior Art] In the Great Hanshin Earthquake in January, Heisei 7, the number 
of the motor fire engines which the fire of a wide area breaks out simultaneously and should 
correspond in many parts completely ran short, and it is said that there is no water on which 
water should be sprayed even if a road is divided, a motor fire engine cannot arrive at the spot 
and it arrives gradually - it was and needed. To a broader-based fire, by motor fire engine, he 
can spray water only on a periphery but hears that the central part of the fire was untouched. In 
the extinction work of the fire-extinguishing target containing hazardous substances, such as not 
only a broader-based fire such but petroleum industrial complex, various chemical processing 
plants, a tanker, or a nuclear power plant, a firefighter will be put to danger. In Japan, the actual 
condition is not having equipment effective not necessarily enough to the broader-based fire by 
such a great earthquake etc. which occur frequently simultaneously, and the fire containing a 
firefighter's life-threatening hazardous substance. On the other hand, in the U.S. or Canada, in 
order to extinguish the forest fire which there is no water supply system and is crossed to a wide 
area, the flying boat for fire extinguishing which drops a lake and sea water from the sky is 
equipped. About such a flying boat for fire extinguishing, the testing machine which converted 
PS-1 flying boat once is made as an experiment, and the evaluation test is done even in Japan. 
Therefore, many of art about the flying boat for fire extinguishing is publicly known. A fire- 
extinguishing means for a pendant to be carried out with a wire rope from a helicopter, and to 
shower extinguishing media over a forest fire is indicated by JP,2-3600,A. It is projected or 
dropped by JP,2-10868,U to a fire-extinguishing target, and the fire extinguisher which a sinker 
part collides with a ground surface and injects extinguishing media by the pressure is indicated. 
[0003] 

[Problem(s) to be Solved by the Invention]However, since great expense starts developing, 



equipping and maintaining the flying boat for fire extinguishing in Japan, cost effectiveness is 
too bad in order to prepare for a disastrous fire once in tens of years. Since water-repelling is 
difficult for it if a flying boat stacks a lot of sea water from the sea level could not be mobilized 
at the time of bad weather and it was ruined, it may not be of use for an emergency. Since there 
are few lakes with the large potentiometric surface which was suitable for the landing and 
departure of the flying boat in our country, vigor sea water will be dropped, but since the sea 
water having contained salinity does salt damage, such as corrosion, to the candidate for fire 
extinguishing, it is not necessarily welcomed. If water mass is dropped from a flying boat to a 
house, it is also clear in the above-mentioned evaluation test that the side effects that a house 
collapses occur. The fire-extinguishing means of JP,2-3600,A is hung from a helicopter, and the 
hardware-for-operations kind is limited to the helicopter. Therefore, the flying speed which the 
load capacity does not reach an airplane at all, and hastens to a fire site is also less than it of an 
airplane. In the fire of a city part, deterministically, the explosion of the helicopter which stops 
high up in the sky is inconvenient, and it is the point that the voice of the important point 
deliverer buried under rubble will be scratched out. By the strong down wash which a helicopter 
starts similarly, there is even a possibility of fueling force of fire on the contrary. Since the 
helicopter itself is put to danger, it is considered that considerable difficulty follows on actual 
operation that oxygen hovers and stops into the strong heat ascending current of the fire sky 
which contains a detrimental constituent few. (If a hardware-for-operations kind is an airplane, 
since the on-site sky is ****(ed) in an instant, such inconvenience will not exist.) 
Similarly, it cannot be told to the fire of a city part that the fire extinguisher of JP,2-10868,U is 
also suitable. It is because it is premised on colliding with a ground surface, so it cannot be used 
for the place which survivors may require. Since the capacity which extinguishing media occupy 
from the structure which spouts extinguishing media using collision force with a ground surface 
is restricted, there is little quantity of extinguishing media considering capacity or weight, and it 
is inconvenient. It is thought that it is difficult to realize the large-sized fire extinguisher of a 1-t 
unit for the same reason. 

[0004]In view of the above actual condition, the applicant of this invention already applied for 
the "fire-extinguishing cartridge" to Japanese Patent Application No. No. 30103 [ seven to ] as 
advanced technology. The fire-extinguishing cartridge which sprinkles the extinguishing media 
which burst the container in the explosive power of gunpowder and were filled up with the 
application into the container is indicated. The bomb-like fire-extinguishing cartridge dropped 
from airplanes, such as a fighter and a patrol aircraft, is more specifically dropped from what 
explodes with a VT fuse, an impact fuse, a delay fuse, etc., a transport airplane, etc., and the fire- 
extinguishing cartridge etc. which carry out slowdown descent with a parachute, explode with a 
VT fuse, and sprinkle extinguishing media on a fire-extinguishing target are indicated. In the 
fire-extinguishing cartridge of the application, since not a helicopter but the airplane was 
assumed as the main hardware-for-operations species, the flying speed and load capacity to the 
fire-extinguishing target were able to be raised by leaps and bounds. As a result, it became 
possible to throw in a fire-extinguishing cartridge in large quantities, using the airplane (mainly 
airplane of the Self-Defense Forces) which each ministry agency already possesses currently as it 
is. That is, a fire-extinguishing means by which effective initial fire extinguishing could be 
performed to the maximum to a big fire or the fire of a hazardous substance at minimum cost 
also corresponding to the emergency at the time of bad weather instancy taking advantage of 
existing equipment was able to be provided. In the combination of the slowdown descent by a 
parachute, and a VT fuse, the danger of being based on the fragment of the dispersing 
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extinguishing-media container was reduced greatly, and use in a city part was attained. It is 
specified that it should be formed with the material which breaks small [ the container is light 
and ], and consideration is made by reduction in personal killing power. However, it left a touch 
of danger in that the fragment of a container disperses also with the above-mentioned advanced 
technology to the big fire of the city part where a possibility that there are survivors is high, and 
there was room for an improvement in the field of the safety to survivors. Although it left a risk 
of being based on a fragment as mentioned above, to the fire on a building or in the outside of a 
building, the fire-extinguishing cartridge of a parachute type or the bomb type of a VT fuse is 
effective, and the armor piercing shell type fire-extinguishing cartridge provided with the delay 
fuse has been applied near the highest floor of a building. However, below to the medium-rise 
story of a building (building), the fire-extinguishing means effective in the above-mentioned 
advanced technology was not indicated. 

[0005] So, in addition to the issue which the above-mentioned advanced technology solved, let it 
to provide a **** fire-extinguishing means for the suitable purpose of the higher following of 
safety for fire extinguishing of the big fire of a city part be the issue which should be solved in 
the fire-extinguishing cartridge which spouts the extinguishing media of this invention. Provide 
the safer and effective fire-extinguishing means which does not have a fear of inflicting an injury 
on survivors to the fire on a building or in the outside of a building with the dispersing fragment 
in the 1 st. Provide a safer and effective fire-extinguishing means with few fears of inflicting an 
injury on survivors with the fragment etc. of the container which disperses [ 2nd ] to the 
domestic fire near the highest floor of a building (not only a building). Provide a safer and 
effective fire-extinguishing means with few fears of inflicting an injury on survivors with the 
fragment etc. of the container which disperses [ 3rd ] to the domestic fire of all the stories 
containing below the medium-rise story of buildings (building etc.). About extinguishment of a 
fire (full fire extinguishing) of the fire of a city part, there is nothing that excels the fire-fighting 
activities with the conventional careful fire company. Therefore, an object of this invention is not 
to replace a fire company's fire-fighting activities, and it aims at stopping the spread of a fire, 
suppressing force of fire, and preventing expansion of damage until a neighboring fire company 
finds a way out and arrives and it begins full-scale fire-fighting activities. 
[0006] 

[The means for solving a technical problem, and its operation and effect] 
(Introduction) The main composition of this invention is as follows, and according to the fire- 
extinguishing cartridge which spouts the extinguishing media of these composition, in addition 
to the effect which the Tire-extinguishing cartridge" of Japanese Patent Application No. No. 
30103 [ seven to ] which is the advanced technology has, it has a special effect about each 
composition by the operation described below, respectively. 

(The 1st composition) The fuse in which the 1st composition of this invention has a starting 
operation after the time of attainment, or attainment at the time of the contiguity to a fire- 
extinguishing target, While holding a generation-of-gas means for it to be started by this fuse and 
to generate gas, the extinguishing media which adjoined this generation-of-gas means directly or 
indirectly and with which it was filled up, and this fuse and this gunpowder and storing these 
extinguishing media, It is a fire-extinguishing cartridge provided with the container which has at 
least one closed rocket engine jets which spouts extinguishing media. Here, the combination fiize 
which combined these fuses besides being a VT fuse, an impact fuse, a delay fuse, a time fuze, a 
temperature fuse, etc. as said fuse can also be used. Two or more fuses of congener or different 
species shall be equipped if needed. 
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[0007]The generation-of-gas propellant etc. which are used for the air bag of a car as a 
generation-of-gas means. A means to use the class of gunpowder with the slow rate of 
combustion or the gunpowder which carries out chain explosion gradually, and solid fuel rocket 
propellant, a means to mix 2 liquid of self-ignition nature, a means to add the catalyst for 
separation to a supersaturation gas solution, a noncombustible or fire-resistant liquefied gas, or 
solidification gas etc. are used, and get. A generation-of-gas means can equip two or more 
congener or things of a different kind similarly. As said extinguishing media, it divides roughly 
and fire extinguishing liquid, fire-extinguishing powder, and fire extinguishing gas can be used. 
A publicly known thing can be used for these. However, consideration of not taking eyesight to 
the fire-extinguishing target which survivors may require, even if it goes into that there is little 
toxicity over a human body and an eye is added, and selection of extinguishing media should be 
performed. The water which mixed the 1st ammonium phosphate etc. can also be used as one 
example. Use of the aerated water combining and [ generation-of-gas ] and extinguishing media 
is also possible. In this case, at the time of a fuse operation, by a little force of explosives etc., it 
is added in aerated water and the catalyst which separates carbon dioxide causes a rapid pressure 
buildup. After fulfilling required intensity and chemical stability as said container, a thing 
lightweight as much as possible is important. In order to reduce a material cost and a conversion 
cost, it is possible to form a container, for example by an aluminum containing alloy, but from 
the viewpoint of a weight saving, formation by a composite structural material including carbon 
fiber and honeycomb structure is desirable. Shock absorbing material (cushion) may be provided 
in the first half of a container, etc. so that a container may contact survivors and may not injure 
them. 

[0008] As for rocket engine jets, it is desirable to establish rocket engine jets [ two or more (or in 
large numbers) ] in a perimeter enclosure of a container along with the purpose of sprinkling 
extinguishing media around. However, when extinguishing media need to be injected towards 
one point or one way of a fire-extinguishing target, single rocket engine jets may be sufficient. It 
closes rocket engine jets watertight or airtightly, and stops extinguishing media in a container 
until a generation-of-gas means starts a sealing means which closes rocket engine jets, and after 
generation-of-gas means starting shall open rocket engine jets for free passage, shall allow jet of 
extinguishing media, and shall prevent a burst of a container. Specifically, it can constitute from 
a cap or a plug of a product made from flexible plastics, or a product made of rubber. In these, 
composition which builds in a small amount of gunpowder, explodes with said fuse, self- 
destroys and opens rocket engine jets for free passage can also be taken. Or rocket engine jets 
may be closed with sheets, such as FRP, plastic strengthening paper, rubber. If it is designed so 
that a part of sealing means may be powerfully fixed to a container and a sealing means may not 
disperse at the time of opening, in addition, it is good. 

[0009]In this composition, a generation-of-gas means generates a lot of [ quickly ] gas by 
starting operation of a fuse which operates at a stage which was most suitable for character for 
fire extinguishing among after arrival time or attainment at the time of contiguity to a fire- 
extinguishing target. Emitted gas heightens a pressure in a container, breaks closed rocket engine 
jets, and extinguishing media spout it. Extinguishing media which blew off extinguish the 
surrounding fire, and demonstrate a snuffing action. Under the present circumstances, a container 
explodes and that fragment does not disperse around. Therefore, according to this composition, 
there is no fear of wounding the surrounding survivors with a fragment of a container, advanced 
technology can be overcome, and a safer fire-extinguishing means can be provided. The 
possibility of an accident in which it contacts and gets injured in a container after extinguishing- 
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media jet by a lightweight container, adoption of shock absorbing material, etc., and a wounded 
grade are also substantially mitigable. 

[0010](The 2nd composition) In the 1st above-mentioned composition, said extinguishing media 
of the 2nd composition of this invention are fire extinguishing liquid, and said container is a fire- 
extinguishing cartridge which has either inside among balloons and air bags which divide 
between said generation-of-gas means and this fire extinguishing liquid and which spouts 
extinguishing media. Here, as a balloon, a balloon made of silicone rubber can use it as an 
example. As an air bag, a bag formed with a sheet of soft synthetic resin, a sheet of a kind of 
composite material which lengthened rubber on cloth of a synthetic fiber, etc. can be used. Since 
there is no necessity of reducing this air bag after deployment unlike an air bag of a car, an 
airtight structure without an exhaust port may be sufficient. A balloon and an air bag have 
covered an opening which draws gas from the circumference of a generation-of-gas means, or a 
generation-of-gas means in shortened shape. Therefore, the surface of the outside of a balloon or 
an air bag faced extinguishing media, and it has turned [ field / inside ] to the generation-of-gas 
means side. It is also possible to equip two or more balloons and air bags in one container. 
[001 l]In this composition, by the gas with a generation-of-gas means emitted, a balloon or an air 
bag expands or develops, remains fire extinguishing liquid, and all blows off from rocket engine 
jets that there is nothing. As a result, fire extinguishing liquid can be discharged by a little gas, 
and it ends with a smaller lightweight generation-of-gas means. Since fire extinguishing liquid 
hardly remains in a container, mass of a container after extinguishing-media jet is mitigable. 
Therefore, according to this composition, a generation-of-gas means can store in a container a 
part which becomes a small light weight, and more fire extinguishing liquid, and it is effective in 
fire extinguishing capacity improving. Since the container not only it but after extinguishing- 
media jet is light, a danger that a container will contact survivors and will injure them is more 
reducible. 

[0012](The 3rd composition) The 3rd composition of this invention is a fire-extinguishing 
cartridge which has an aerodynamic car catcher stage who makes airspeed slow down using air 
resistance and which spouts extinguishing media in the 1st above-mentioned composition. Here, 
as an aerodynamic car catcher stage, two or more aerodynamic braking plates opened in the 
shape of a petal and use of a parachute etc. are possible. A usual pilot chute and a main shoot 
besides a single parachute can use what put in order in parallel the two-step parachute which 
stands in a row in series, and two or more parachutes, parasail, etc. for a parachute. A canopy 
and a string (string) of a parachute can also form [ also forming with a fireproof material, and ] 
with material burned down intentionally (in order to drop on a fire). 

[0013]In this composition, airspeed can be reduced by an aerodynamic car catcher stage, it can 
descend, kinetic energy can be reduced, and personal killing power can be reduced dramatically. 
If a VT fuse etc. spout extinguishing media before contact with a target, a descending speed of a 
container which became light will become slower. Since there is a strong entrainment from the 
circumference of an ascending current generated by a fire, a fire-extinguishing cartridge of this 
composition with slow airspeed is in a tendency which blows on a fire-extinguishing target by 
this entrainment style, and is brought near. The applying method for slowing down a low altitude 
suddenly by an aerodynamic car catcher stage, and dropping it from an airplane which flies, also 
becomes possible, therefore, according to this composition, safety to survivors is very high - it 
becomes. It is effective in hit accuracy increasing using an entrainment style to a fire. Accurate 
bomb release with very high hit accuracy from an airplane which flies at a low altitude also 
becomes possible. 
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[0014](The 4th composition) The 4th composition of this invention is a fire-extinguishing 
cartridge with which said aerodynamic car catcher stage spouts extinguishing media which are 
parachutes and have melting or a damage-by- fire portion burned down by a heat ascending 
current according [ this parachute ] to a fire in the 3rd above-mentioned composition. A damage- 
by-fire portion can be provided in a center section, an edge part of a canopy of a parachute, or a 
strap here. In this composition, a damage-by-fire portion of a parachute is fused or burned down 
in an ascending current of an elevated temperature of fire right above, and sinking speed for 
mind increases. As a result, inside of an ascending current of a fire can also be sunk with a 
suitable descending speed, and it is not blown away by strong ascending current. When a 
parachute as for which a damage-by-fire portion becomes nothing a just right sinking rate in an 
ascending current of a fire is used without taking this composition, and it separates from an 
ascending current and is dropped, there is a possibility that an airraid descending speed may 
become excessive and may create danger. Therefore, according to this composition, it becomes 
possible to maintain and carry out the parachute descent of the proper airraid sinking rate also in 
a strong ascending current of fire right above, and safety can be improved more also at a place 
without an ascending current. 

[0015](The 5th composition) The 5th composition of this invention is a fire-extinguishing 
cartridge which exceeds the number of rocket engine jets in which the number of rocket engine 
jets which are carrying out the opening towards the abbreviated front among said rocket engine 
jets is carrying out the opening towards abbreviated back and which spouts extinguishing media 
in the 1st above-mentioned composition. In this composition, in jetting volume of extinguishing 
media, there are many suitable for the front and a container receives counteraction from what 
was back suitable back. As a result, quantity of motion to the front which a fire-extinguishing 
cartridge has is converted into extinguishing media, it slows down and stops or a container after 
extinguishing-media jet comes to go astern. Therefore, since speed of a container after 
extinguishing-media jet is reduced according to this composition, an injury of survivors by the 
collision can be avoided and it can contribute to improvement in safety. 

[0016](The 6th composition) A seeker from which the 6th composition of this invention detects 
the direction of a fire-extinguishing target in the 1st above-mentioned composition, It is the fire- 
extinguishing cartridge provided with a guiding means which has a guidance computer which 
computes a control signal based on a signal from this seeker, a servo actuator driven based on 
this control signal, and a control surface steered by this actuator which spouts extinguishing 
media. Here, as a guiding means, diversion of a laser-guidance means currently used for a 
military guided missile, a guiding means of an infrared homing antiaircraft missile, etc. is also 
possible. However, there may also be a guiding means which comprises a seeker of CCD for 
people, a guidance computer by MPU for personal computers, a servo actuator of a stepping 
motor, a control surface made of foamed resin with resin membrane (diversion of dummy 
airplane art), etc. Thus, it is also possible to develop newly a cheap guiding means with high 
validity which specialized in fire-extinguishing cartridges by art for people. 
[0017]In this composition, the direction of a fire-extinguishing target that a fire-extinguishing 
cartridge should be derived by a seeker is detected, and derivation calculation which adjusts a 
course toward a fire-extinguishing target orientated based on the detecting signal is made by a 
guidance computer. A guidance computer also computes a control signal which specifies a 
steering angle still more nearly required in order to adjust a course according to the above- 
mentioned derivation calculation, and provides a servo actuator with it. A servo actuator is 
driven based on the above-mentioned control signal, and drives a control surface. In this way, 
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with airspeed, a control surface steered appropriately produces a lift, corrects a course of a fire- 
extinguishing cartridge, and derives it to a fire-extinguishing target precisely. Therefore, 
according to this composition, it is based on neither dive bombing release nor bomb release from 
a minimum altitude, but, also in **, accurate bomb release with very high hit accuracy becomes 
possible. Although based also on conditions, it is not guessed so much that it is difficulty that 
state of the art at the time of application also develops a fire-extinguishing cartridge with which 
more than a moiety reaches the target in a circle 1 m in radius. As a result, since extinguishing 
media can be more correctly sprinkled to a fire-extinguishing target, it is effective in validity and 
safety increasing more. 

[0018](The 7th composition) The 7th composition of this invention is a fire-extinguishing 
cartridge which has the main plane by which fixed holding was carried out directly or indirectly 
to said container and which spouts extinguishing media in the 6th above-mentioned composition. 
In this composition, since a main plane generates a lift, a fire-extinguishing cartridge carries out 
glide descent (a powered flight may also occur), and it approaches from the side to a fire- 
extinguishing target, being derived by a guiding means. As a result, a fire-extinguishing cartridge 
glides through a window of the side of a building, etc. as a target rate, extinguishing media can 
be indoors sprinkled from a window etc., or can rush in indoors, and can sprinkle extinguishing 
media now. If derivation software is devised, it is also possible to rush in so that it may go up in 
an inrush stage to a fire-extinguishing target and may thrust up from a lower part, or to reduce a 
gliding speed. Therefore, according to this composition, an effective fire-extinguishing means 
can be provided to a fire of all the stories of a building containing a medium-rise story and a 
lower layer story, for example. In bomb release from the upper part, an effective snuffing action 
can be demonstrated with the approach from the side etc. also to a building etc. which cannot 
perform effective fire extinguishing. 

[0019](The 8th composition) The 8th composition of this invention is a fire-extinguishing 
cartridge provided with separating mechanism which separates said main plane from said 
container which spouts the extinguishing media according to claim 7 in the 7th above-mentioned 
composition. In this composition, since a main plane can be separated from a fire-extinguishing 
cartridge when rushing in indoors from a window of a building, etc., a possibility of beating 
indoor survivors with a main plane disappears. Therefore, according to this composition, it 
becomes possible to sprinkle extinguishing media in an inner part part of a building which a 
body part of a fire-extinguishing cartridge was made to rush in indoors, and left it distantly from 
a place by the window more safely. 

[0020](Conclusion) As explained in full detail above, in addition to an effect of the above- 
mentioned advanced technology, the fire-extinguishing cartridge which spouts extinguishing 
media of this invention can demonstrate a snuffing action and an effect of a big fire of a city part 
that it is suitable for fire extinguishing and safety is higher so that it may list to the next. Since 
there is no fear of inflicting an injury at survivors with a fragment of a container which disperses 
by any above-mentioned composition in the 1st, it can be provided with a fire-extinguishing 
cartridge which spouts extinguishing media which demonstrate a safer and effective snuffing 
action to a fire on a building or in outside of a building. A fire-extinguishing cartridge without a 
fear of inflicting an injury on survivors with a fragment of a container which disperses [ 2nd ] to 
a domestic fire near the highest floor of a building (not only a building) according to the above 
1st - the 3rd, 5th, and 6th composition which spouts extinguishing media which demonstrate a 
safer and effective snuffing action can be provided. According to the 7th and 8th composition of 
the above, the 3rd can be provided with a fire-extinguishing cartridge with few fears of inflicting 
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an injury at survivors with a fragment etc. of a dispersing container with which safer and 
effective extinguishing media are spouted to a domestic fire of all the stories containing below a 
medium-rise story of buildings (building etc.). 
[0021] 

[Embodiment of the InventionJThe following examples etc. clearly and fully explain the 
embodiment of the fire-extinguishing cartridge which spouts the extinguishing media of this 
invention so that a feasible understanding may be acquired by the person skilled in the art. 
[0022] [example 1 : Fire-extinguishing cartridge] which carries out slowdown descent by a 
parachute and spouts fire extinguishing liquid 

(Composition of Example 1) The composition of the fire-extinguishing cartridge which spouts 
the extinguishing media of this example consists of the parachute 7, the extinguishing-media 
container 5 1 with the outside of the axial symmetry by which the pendant was carried out to this, 
etc., as shown in drawing 1 (a). The canopy and string (string) of the parachute 7 are formed with 
a fireproof material, and there is a cross-shaped type break in the center section of the canopy, 
and with thermoplastic thread, they join by stitching, and it acts as them, and they form the 
damage-by-fire portion 71. The size of a canopy is determined from the weight and design 
sinking speed of the container 5 1 which store fire extinguishing liquid 3 1 grade, and the rate of a 
proportion in a figure is not necessarily applied like other components. 
[0023]The container 5 1 is provided with VT fuse 1 1 at a tip, and equips the back end with the 
shock fuse 12. Inside the container 51 (axial center part), the ellipse barrel-like generation-of-gas 
means 21 has connected both the fuses 1 1 and 12, and the peripheral face of the generation-of- 
gas means 21 is covered by the balloon 61. The space of container 51 inside is filled up with the 
fire extinguishing liquid 31, and the fire extinguishing liquid 31 occupies the great portion of 
weight of this fire-extinguishing cartridge. It was formed with the lightweight composite made 
from a carbon fiber, two or more reinforcement frames of doughnut discoid were joined by the 
inner skin, and the outer wall of the container 5 1 is provided with the intensity which bears the 
shock at the time of parachute 7 deployment, and the internal pressure at the time of fire 
extinguishing liquid jet. In the above-mentioned outer wall of the container 51, many injection 
tips 4 are mostly formed covering all the peripheral faces, and inside and outside are opened for 
free passage in it. In order to understand easily, in drawing 1 , the above-mentioned frame part is 
removed, and the rocket engine jets 4 are illustrated, but there are also the rocket engine jets 4 
provided by lapping with the above-mentioned frame. On the peripheral face around each rocket 
engine jets 4, the sheet of a wrap synthetic resin pastes up each rocket engine jets 4, and each 
rocket engine jets 4 are closed watertight to it. 

[0024] Although the fire extinguishing liquid 31 is the water which mixed the 1st ammonium 
phosphate etc., it acquires the kind of fire extinguishing liquid for selection **** suitably by the 
character of the fire of a fire-extinguishing target. VT fiise 1 1 is a radio-wave-reflection-type 
(radar type) VT fuse, and when it emits radio beam R ahead [ slanting ] at conical shape and the 
reflected wave out of prescribed distance is detected, it has the starting operation which starts the 
generation-of-gas means 21. The shock fuse 12 is a fuse which detects and starts the impact 
acceleration when it lands on a ground surface or a building, and also when VT fuse 1 1 has fault, 
it is backup equipment which starts the generation-of-gas means 21. The shock at the time of 
parachute 7 deployment is detected to the shock fuse 12, and the function to cancel the safeguard 
of both the fuses 1 1 and 12 after the predetermined time is also given to it. The pipe made from 
an aluminum containing alloy with which the generation-of-gas means 21 has many blowholes in 
all the peripheral faces except both ends is filled up with the generation-of-gas agent for the air 
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bags of a car (a kind of gunpowder with the slow rate of combustion). The opening to the 
peripheral face of each above-mentioned blowhole is closed with wax, and has prevented 
permeation of humidity. The above-mentioned pipe is working to the impulse force at the time of 
parachute 7 deployment also as a strength-of-structure member which reinforces the container 
51 . The balloon 61 is an approximately cylindrical balloon made of silicone rubber, and has 
pasted up watertight and firmly the perimeter enclosure of the generation-of-gas means 21 on the 
peripheral face at the both ends of the generation-of-gas means 21 with the wrap. The balloon 61 
expands until it contacts the inner skin of the container 51 exactly, and it has only extensibility 
generous in addition. 

[0025] Although it blows off, the fire extinguishing liquid 3 1 set by the kind of fire is sprinkled at 
a fire-extinguishing target and it aims at demonstrating a snuffing action, it minds and the fire- 
extinguishing cartridge of this example constituted as mentioned above is designed so that there 
may be no adverse effect after fire extinguishing liquid 3 1 jet. That is, also when the empty 
weight after fire extinguishing liquid 3 1 jet is made light as much as possible and it collides with 
a house or human being, it is made to have given neither damage nor a trauma. It has avoided 
forming a sharp projection in a peripheral face for the same purpose. It is covered with the light 
buffer which has the elasticity which is not illustrated in the peripheral face of the lower half part 
of the container 3, and a trauma is not given even if the container 3 should bump into human 
being. Supposing the case where it lands into a fire, main members forming is incombustibility 
or fire retardancy, and is made of material which does not generate poisonous gas even if it is in 
fire. After the balloon 61 fully expands even into the portion of the corner in the container 51, it 
is desirable to attach the end edge (figure abbreviation) which tears the balloon 61 into the 
portion of the corner inside the container 51 so that the balloon 61 may expand superfluously and 
the container 51 may not be burst. As for the container 51, also when the pressure of the balloon 
61 is too high temporarily and fracture arises in the container 51, also in order for the fragment 
of the container 5 1 not to disperse, being formed by FRP is desirable. 

[0026](An operation and effect of Example 1) After the fire-extinguishing cartridge which spouts 
the extinguishing media of this example is dropped from a transport airplane etc., as again shown 
in drawing 1 (a), the pendant of it is carried out to the parachute 7, and it stops and carries out the 
parachute descent of the airspeed. In that case, behind, the safeguard of both the fuses 1 1 and 12 
is canceled by the shock fuse 12 which has detected the shock of deployment at the time of a 
predetermined second, and both the fuses 1 1 and 12 are activated. Then, VT fuse 1 1 at the tip of 
a fire-extinguishing cartridge emits pulse form radio beam R toward the perimeter enclosure 
ahead of slant, and continues judging the existence of the reflected wave from the neighborhood. 
Although dropped targeting right above a fire-extinguishing target, when it is many, with some 
errors, from right above [ fire-extinguishing target ], this fire-extinguishing cartridge separates 
and is dropped. Also in such a case, since a strong ascending current is over a fire and there is a 
strong entrainment style from the circumference in connection with it, this fire-extinguishing 
cartridge which carries out a parachute descent gets in the style of [ above-mentioned ] an 
entrainment, and is played and brought near by right above [ fire-extinguishing target ]. As a 
result, the hit accuracy of this fire-extinguishing cartridge will become very high. In this way, if 
this fire-extinguishing cartridge results right above a fire-extinguishing target, a strong heat 
ascending current will be encountered. Since the ascending current over a fire results in 10 m/s, 
the usual parachute descent thing receives influence strong against the descending speed, but this 
fire-extinguishing cartridge does not receive such strong influence in an operation of the 
damage-by-fire portion 71 that it is inconvenient. 



9 



[0027]That is, as shown in drawing 1 (b), a weak stitch damages the parachute 7 of this fire- 
extinguishing cartridge which encountered the heat ascending current with the heat of the 
damage-by-fire portion 71, it splits, and the opening 70 is formed in the center section of the 
parachute 7. As a result, the sinking speed for mind increases, and a proper airraid sinking rate 
can be maintained, without also pressuring upwards the inside of a heat ascending current. For 
example, the parachute 7 is designed become sinking-rate 1 5 m/s for mind where the opening 70 
shown in sinking-rate 5 m/s for mind and drawing 2 (b) after the damage-by- fire portion 71 
shown in drawing 1 (a) has closed is formed if proper airraid sinking rates are 5 m/s. Then, also 
when an aim separates, this fire-extinguishing cartridge maintains 5 m/s which is proper airraid 
sinking rates, and can descend. If ascending-current speed is 10 m/s also when falling right 
above [ aim incorrect **** fire ], 5 m/s of a proper airraid sinking rate is kept the same, and it 
can descend. The parachute 7 comprises fireproof construction material and is not damaged by 
fire. 

[0028]In this way, as shown in drawing 2 (b\ this fire-extinguishing cartridge maintains proper 
percentage subsidence, descends on the fire-extinguishing target F, and results near the fire- 
extinguishing target F. Then, above-mentioned VT fuse 1 1 detects the reflected wave from the 
neighborhood, and starts the generation-of-gas means 21. The generation-of-gas agent of the 
generation-of-gas means 21 is lit with VT fuse 11, burns, and generates a lot of gas in inside at 
the time of a short second. The emitted gas is around injected from many blowholes of the pipe 
which forms the peripheral face of the generation-of-gas means 21, and it is filled with it in the 
balloon 61. The balloon 61 expands, heightens quickly the pressure of the fire extinguishing 
liquid 3 1 in the container 5 1 , tears the sheet which closes the rocket engine jets 4 of the container 
51, and opens the rocket engine jets 4 for free passage. The fire extinguishing liquid 31 in which 
the pressure increased blows off with sufficient vigor from much rocket engine jets of a 
container 51 perimeter enclosure, is sprinkled on the surrounding fire-extinguishing target F, and 
demonstrates a snuffing action. The balloon 61 expands until it remains and all blows off that 
there is nothing, it sticks the fire extinguishing liquid 3 1 to container 5 1 inner skin, and finishes 
expansion. In this way, since the container 51 which all blew off the fire extinguishing liquid 31, 
and became empty is lightweight, it is grounded with very slow sinking speed, and does not 
injure survivors. As explained in full detail above, according to the fire-extinguishing cartridge 
which spouts the fire extinguishing liquid 3 1 of this example, a snuffing action can be 
demonstrated without a possibility of injuring survivors, to the fire besides a building and on a 
building. 

[0029](Method of employing Example 1) The fire-extinguishing cartridge which spouts the 
extinguishing media of this example can be employed by methods, such as a ballistic missile, 
bombardment, projection, and, as for the most suitable applying method, an airplane and it are 
also dropping from a transport airplane. A Japanese working transport airplane (C-l, C-130) is 
provided with the following. 
10-20 1 of load capacity. 

The round-of-visits capability to hasten at the spot at the high speed of hundreds of km/h. 
By helicopter, if the load capacity and flying speed do not reach distantly and this fire- 
extinguishing cartridge is carried by rushing back and forth from a neighboring airfield by 
transport airplane, they can expect to achieve remarkable effect, from low-altitude horizontal 
flight, these transport airplanes pull out the cargo containing this fire-extinguishing cartridge by a 
parachute, and come out from a rear freight door, and it is known that it can drop with sufficient 
accuracy. It is very effective, when standing several hours until resistance of citizen feeling is 
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also considered to be few things and a fire company arrives rather than an injection of fighter 
plane and a supporting fighter to a flight in the city part of a transport airplane thru/or several 
days and suppressing force of fire. Like a helicopter, it stops over the spot for a long time, and 
has the strong point in which do not erase an important point deliverer's voice by an explosion, 
or force of fire is not fueled by rotor down wash. 

[0030]The applying method for pulling out and dropping this fire-extinguishing cartridge by the 
parachute 7 from a rear freight door may also be in one of the methods of dropping this fire- 
extinguishing cartridge by a transport airplane during the minimum-altitude horizontal flight 
close to surface of the earth. In this applying method, the parachute 7 has the specific gravity of 
producing the aerodynamic drag which pulls out this fire-extinguishing cartridge higher than 
reducing a descending speed. This dropping method is the name of L APES (low ACHICHUDO 
parachute extra cushion system), and is already established as a method of dropping military 
cargo, and dropping accuracy is very high, (the pilot of which it brags "it can even perform 
hitting against a drum" is also — **** — it is heard.) dropping of this fire-extinguishing cartridge 
by LAPES deserves inquiring as one of the choices of the applying method, when neither a 
skyscraper nor a tower is on a flight path and the air current is comparatively stable. Since there 
is parachute dropping capability also in a patrol aircraft besides a transport airplane as a 
hardware-for-operations kind of this fire-extinguishing cartridge, I would like to also add this as 
a major candidate. 

[003 l]Employment of this fire-extinguishing cartridge by the fighter or a supporting fighter is 
also possible. It is desirable to provide this fire-extinguishing cartridge with the parachute 
discharge means which sets sufficient safe distance from a mother machine, and carries out 
deployment of the parachute after bomb release in that case. There are a means to emit back the 
parachute folded up out of the container by the power of gunpowder, a generation-of-gas agent, 
or a spring to after-dropping predetermined time as this discharge means etc. these — people 
besides a military parachute drop thing, a drag chute, and a spin shot - ** is also put in practical 
use as a parachute for emergency escape of SUBOTSU aeronautical navigation, such as an 
ultralight aircraft machine. As for this fire-extinguishing cartridge by which bomb release is 
carried out from fighter plane or a supporting fighter, it is more desirable to equip the fire- 
extinguishing cartridge tail with aerodynamic stable means, such as a stable fin, in order to 
stabilize the posture to deployment. Above-mentioned fighter plane and supporting fighter can 
be mobilized more in a short time, can arrive at the spot more quickly, and can carry out bomb 
release of this fire-extinguishing cartridge effectively also to a fire-extinguishing target with 
difficult bomb release by other models according to disorder and the complicated geographical 
feature of an air current. On the other hand, although employment by a helicopter is also 
possible, there is the above-mentioned demerit in a helicopter and I think that the employment 
which employed the vertical-takeoff-and-landing capability in the maximum efficiently is 
appropriate. That is, the helicopter with the transport capacity of a staff or cargo is considered to 
be the applying method with optimal hitting to the duties of back-and- forth transport of a rescue 
team, the injured, and relief materials. 

[0032](Modification mode of Example 1) Some modification modes may be among the fire- 
extinguishing cartridges which spout the extinguishing media of the above-mentioned Example 
1 . The thing provided with the distance sensors of an acoustic type other than the thing of the 
above-mentioned electric wave type, and the optical thing used for an AF camera and the thing 
provided with the same sensor can also be used for VT fuse 1 1 . However, considering the case 
where smoke is deep, the hardware-for-operations meeting of an optical VT fuse is limited. In 
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addition, it is also possible to equip the impact fuse by impact acceleration and a delay fuse, the 
impact fuse by thrust and a delay fiise, a temperature fuse, etc. instead of VT fuse 1 1 . Various 
things which made reference by the paragraph of The means for solving a technical problem 
other than the thing of the above-mentioned composition, the thing to explain in each below- 
mentioned example, etc. can be used for the generation-of-gas means 21. Similarly, it is also 
possible to use the air bag 62 instead of the balloon 61 . 

[0033]It is possible for the shape of the container 31 not to be limited to the above-mentioned 
axial symmetry type, either, and to form it in a rectangular parallelepiped, a cylinder body, etc. 
by the necessity on employment. The position of the rocket engine jets 4 on the container 3 1 can 
be set up freely if needed. For example, providing only in a cylindrical peripheral face is also 
possible. The spraying range of the fire extinguishing liquid 31 can be adjusted with the gas 
generation rate of the caliber of the rocket engine jets 4, a number, a position, and the generation- 
of-gas means 21 . It is also possible the parachute 7 and to be able to use various things which 
made reference by the paragraph of The means for solving a technical problem, and to form the 
damage-by-fire portion 71 as suture of a cut which goes to the central part from the edge part of 
a canopy. 

[0034] [example 2: Fire-extinguishing cartridge] which carries out slowdown descent by a 
parachute and spouts dry chemicals 

(Composition of Example 2) The composition of the parachute 7 and the extinguishing-media 
container 5 1 by which the pendant was carried out to this of the fire-extinguishing cartridge 
which spouts the extinguishing media of this example is the same as that of Example 1, as shown 
in drawing 2 (a). The points that the fire-extinguishing cartridge of this example differs from 
Example 1 are the impact fuse 22, the generation~of- gas means 22, and the dry chemicals 32 as 
extinguishing media. That is, it has the impact fuse 13 at a tip, it equips the back end with the 
shock fuse 12, and the container 51 has the generation-of-gas means 22 inside a tip part. The 
building envelope of the container 5 1 is filled up with the dry chemicals 5 1 . If it falls on a fire- 
extinguishing target and the tip of this fire-extinguishing cartridge contacts the roof and the 
ground surface of a building, the impact fuse 13 will detect the thrust and will start the 
generation-of-gas means 22. Replacing with the impact fuse 13 and using VT fuse 1 1 of 
Example 1 can also recommend. On the other hand, the shock fuse 12 is the same backup 
equipment as Example 1 , and it is connected with the generation-of-gas means 22 by the lead 
which is not illustrated, and it has the composition that this can be started. 
[0035]The thick short can made from an alloy in which the generation-of-gas means 22 has 
many blowholes in all the peripheral faces is filled up with the same generation-of-gas agent as 
Example 1 . The gas generated by this generation-of-gas agent is harmless to a human body, or it 
is low toxicity and let it be a noncombustible thing. A publicly known thing can be used for the 
dry chemicals 32, and it is suitably selected by the character of the fire of a fire-extinguishing 
target. Much rocket engine jets 4 of the container 51 were airtightly closed by the cap made from 
flexible plastics, and have prevented permeation of the humidity under storage. It is carried out 
to the inside of the above-mentioned cap whether very a small amount of gunpowder is taught, at 
the time of a fuse operation, it is lit via a lead, and the cap itself is blown away, or a 
breakthrough is formed in a cap center section. 

[0036](An operation and effect of Example 2) Like Example 1, after the fire-extinguishing 
cartridge of this example is dropped from a transport airplane etc., as again shown in drawing 2 
(a), the pendant of it is carried out to the parachute 7, and it stops and carries out the parachute 
descent of the airspeed. Behind in that case, the safeguard of both the fuses 13 and 12 is canceled 
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by the shock fuse 12 which has detected the shock of deployment at the time of a predetermined 
second. Since it gets in the style of an entrainment, and blows to right above [ fire-extinguishing 
target ] and is brought near by it like Example 1, the hit accuracy of this fire-extinguishing 
cartridge of this fire-extinguishing cartridge is also very high. An operation right above a fire- 
extinguishing target is the same as that of Example 1, and in an operation of the damaged part 
71, this fire-extinguishing cartridge maintains a proper airraid sinking rate, and can descend. In 
this way, as shown in drawing 2 (b\ this fire-extinguishing cartridge maintains proper 
percentage subsidence, lands on a fire-extinguishing target, the impact fuse 1 3 or the shock fuse 
12 operates, and it starts the generation-of-gas means 22, and blows away the cap which is 
closing the rocket engine jets 4 simultaneously. The generation-of-gas agent of the generation- 
of-gas means 22 is lit by the above-mentioned fuse, burns, and generates a lot of gas in inside at 
the time of a short second. The emitted gas is around injected from many blowholes of the 
peripheral face of the generation-of-gas means 22, and heightens the pressure in the container 51. 
As a result, with the above-mentioned gas, the dry chemicals 32 blow off from the rocket engine 
jets 4 of a perimeter enclosure, are applied on the surrounding fire-extinguishing target F, and 
demonstrate a snuffing action. The generation-of-gas means 22 continues blowing off gas until it 
remains the dry chemicals 32 and all blows off that there is nothing. 
[0037]As explained in full detail above, according to the fire-extinguishing cartridge which 
spouts the dry chemicals 32 of this example, the same effect as Example 1 is acquired. 
Moreover, a certain kind of cultural assets etc. can be used also to the fire-extinguishing target to 
dislike contamination by the fire extinguishing liquid 31 having contained moisture etc., and it 
has effects, like the rearrangement after use is easy and there is. 

(The applying method and modification mode of Example 2) The same applying method as 
Example 1 is applicable to the fire-extinguishing cartridge which spouts the dry chemicals 32 of 
this example. Also about a modification mode, the almost same application as Example 1 is 
possible. 

[003 8] [example 3: — a hit - fire-extinguishing cartridge] sometimes slowed down by injection of 
extinguishing media 

(Composition of Example 3) Unlike the above-mentioned Examples 1 and 2, the fire- 
extinguishing cartridge which spouts the extinguishing media as Example 3 of this invention 
does not have the parachute 7 as an aerodynamic car catcher stage, as shown in drawing 3 (a). 
Instead, in this fire-extinguishing cartridge, all the rocket engine jets 41 of a large number 
currently formed in the container 52 turn a jet direction ahead [ abbreviated ], it is carrying out 
the opening, and a braking effort arises with the reverse thrust power produced when spouting 
extinguishing media ahead [ abbreviated ]. It sees from back to the tail of the container 52, the 
stable fin 55 of four sheets is allocated in this fire-extinguishing cartridge by cross shape, and the 
stable fin 55 acts to stabilize the ballistic trajectory after bomb release aerodynamically at it. The 
pendant metal fittings (suspension lug) 56 are formed in the side of the container 52 
approximately at two places at this fire-extinguishing cartridge, and it is being fixed to the 
reinforcing member of the ring shape currently fixed to the inner skin of the container 52, 
respectively. 

[0039]The delay fuse 14 which starts by the thrust at the time of a collision is being fixed to the 
fire-extinguishing target by the front end part of this fire-extinguishing cartridge, and the delay 
fuse 15 which starts by the impulse force at the time of a collision at a fire-extinguishing target is 
being fixed to the rear end part. The pipe material of predetermined length is connected with 
each delay fuses 14 and 15 as the generation-of-gas means 23, respectively, and the generation- 
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of-gas agent is packed in it. On the wall surface of the generation-of-gas means 23 , many 
breakthroughs are open, the air bag 63 folded and contracted to Siwa Siwa is put on the 
generation-of-gas means 23, and the end of the air bag is being fixed to the root of the pipe 
material of the generation-of-gas means 23. The delay fuses 14 and 15 can light both generation- 
of-gas means 23 simultaneously certainly, also when it has flowed for a partner's generation-of- 
gas means 23 mutually with the signal wire which is not illustrated, respectively and one side 
does not operate among the delay fuses 14.15. Space occupies most insides of the container 52, 
and the building envelope is filled up with fire extinguishing liquid. The container 52 is formed 
with the light alloy, is crossed to the wall surface of the container 52 all over almost, and many 
nozzles 41 are formed by press working of sheet metal at the predetermined intervals. The 
opening of all the nozzles 41 is carried out outside toward the front thru/or the slanting front, and 
they are closed by ordinary pressure by the fire-resistant sealing member which is not illustrated, 
respectively. These sealing members will be torn if the internal pressure of the container 52 
increases from a predetermined pressure, and they make each nozzle 41 open for free passage. 
[0040](Operation effect of Example 3) Since the fire-extinguishing cartridge of this example is 
constituted as mentioned above, following operations and effects are demonstrated. First, the 
pendant of this fire-extinguishing cartridge is carried out by the pendant metal fittings 56 the 
bottom of the wings of airplanes (especially fighter plane, a supporting fighter, a patrol aircraft, 
etc.), or into the body, and bomb release is carried out from the sky of a fire-extinguishing target 
by the firing-and-shooting collimation system carried in the airplane. For an airplane, although 
level bomb release is safe, if it is a fighter and a supporting fighter, dive bombing release can be 
performed and accuracy of fire can also be raised. As this dropped fire-extinguishing cartridge 
draws an almost parabolic locus, and reaches a fire-extinguishing target and it is again shown in 
drawing 3 (a), it collides with the roof (roof side) T of the roof of the building under destruction 
by fire from a tip. Then, the delay fuse 14 at the tip of this fire-extinguishing cartridge starts by 
the thrust at the time of a collision, and the hind delay fuse 15 starts by the impulse force at the 
time of a collision (impact acceleration) simultaneously. The delay fuses 14 and 15 do not 
demonstrate an ignition action until the predetermined time set up after starting passes. So, as 
shown in drawing 3 (b\ this fire-extinguishing cartridge tears the shingle T in the amount of 
falling motion, and rushes in into a building from the fracture H. When this fire-extinguishing 
cartridge rushes in into a building, the delay fuses 14 and 15 light both generation-of-gas means 
23, a lot of gas G is emitted for a short time, and extended deployment of the air bag 63 is carried 
out into the container 52. The pressure in the container 52 rises rapidly, the above-mentioned 
attachment component is torn, the nozzle 41 opens it for free passage, and the fire extinguishing 
liquid 3 1 is injected with vigor sufficient to the abbreviated front from each nozzle 41 . 
[0041]Then, the fire extinguishing liquid 31 injected from the nozzle 41 produces reverse thrust 
power in the direction which brakes the falling motion of this fire-extinguishing cartridge, it 
slows down and stops or this fire-extinguishing cartridge comes to go astern. Since the falling 
speed of this fire-extinguishing cartridge decreases rapidly, and this fire-extinguishing cartridge 
becomes empty and it becomes light when it slows down, a risk of breaking a lower floor further 
and wounding a building and survivors of the building of a fire-extinguishing target is reduced. 
The deceleration by injection of the fire extinguishing liquid 31 is large enough, and if it is 
adjusted so that the falling speed after inrush of this fire-extinguishing cartridge may be reduced 
to zero, after this fire-extinguishing cartridge breaks the roof T and rushes in into a building 
before it arrives at a floor line, it will stop about one end in the air. If the time delay of the delay 
fuses 14 and 1 5 is adjusted short and the reverse thrust power by injection of the fire 
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extinguishing liquid 3 1 is designed greatly enough, it is also possible to demonstrate a snuffing 
action, without making this fire-extinguishing cartridge rush into a fire-extinguishing target 
thoroughly. That is, after this fire-extinguishing cartridge injects the fire extinguishing liquid 31 
in a building in the stage which rushed into the fracture H till the middle of the container 52, this 
fire-extinguishing cartridge goes astern by the reverse thrust power, and it jumps out of the 
fracture H out of a building again. If it carries out like this, this fire-extinguishing cartridge can 
prevent colliding to the survivors in a building interior thoroughly. Therefore, according to the 
fire-extinguishing cartridge of this example, in addition to the effect of the above-mentioned 
Examples 1 and 2, fire extinguishing of the building interior of a fire-extinguishing target is 
attained. Since the speed of the container not only it but after extinguishing-media jet is reduced, 
offsets each other or reverses, an injury of the survivors by the collision of this fire-extinguishing 
cartridge can be avoided, and it is effective in safety being high. 

[0042](Modification mode 1 of Example 3) The modification mode by which dry chemicals are 
injected by the gas fill up with dry chemicals in the container 52 like Example 2 over Example 1 
about this example, abandons the balloon 63, and emitted from the generation-of-gas means 23 is 
also possible. 

(Modification mode 2 of Example 3) The modification mode which has equipped the fire- 
extinguishing cartridge of Example 3 with the petaloid air brake is also possible. This 
modification mode is stopped by the tail of the container 52 with the hinge (hinge), and is 
provided with the petaloid air brake currently ahead folded up along the hind outside surface to 
the time of dropping. The tip end part of the air brake is stopped by the container 52 by the 
fastener, if after-dropping predetermined time passes, a fastener will separate by operation of a 
timer and an air brake will bloom even at a right angle mostly according to a spring, gunpowder, 
or an aerodynamic force in a dropping direction at petaloid. The bloom angle of the air brake is 
set as the predetermined angle by a wire or a strut etc. to which one end is joined to the container 
52 and the other end is joined by the medial surface of the omitted portion of an air brake. This 
modification mode is suitable for the level bomb release from the very low altitude by the fighter 
and a supporting fighter, is dropped just before a fire-extinguishing target, opens an air brake 
immediately after dropping, and falls on the target. This modification mode has comparatively 
high hit accuracy, though it is cheap, and since kinetic energy is also reduced, it has the 
advantage that the destructive power to a fire-extinguishing target is small more safe. 
[0043] [A fire-extinguishing cartridge with the automatic guidance system to an example 4:fire- 
extinguishing target] 

(Composition of Example 4) The fire-extinguishing cartridge as Example 4 of this invention is 
provided with the automatic guidance system to a fire-extinguishing target, and that very high hit 
accuracy is obtained has the feature. This example is a fire-extinguishing cartridge with which it 
replaces with the delay fuse 14 (refer to drawing 3) , and is equipped with the guiding means 8 at 
the tip of the shell 50 which consists of container 52 grade of Example 3, as shown in drawing 4 . 
(The joined part with the container 52 is manufactured by the same standard, and the delay fuse 
14 and the guiding means 8 have compatibility.) So, it is possible to choose either among the 
delay fuse 14 and the guiding means 8 according to the demand of hit accuracy, and to equip at 
the tip of the shell 50. 

The guiding means 8 comprises the seeker 81, the guidance control unit 82, the servo actuator 83 
and the battery 84 which are built in the cylindrical casing 80, and the fin 85 projected outside 
from the side of the casing 80. The ftinction of the seeker 81 is detecting the direction of a fire- 
extinguishing target. The seeker 81 comprises a near-infrared CCD camera accommodated in 
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transparent hemispherical optical dome 80' with which it is equipped at the tip of the casing 80, 
and a gimbal with a servo (tilting device) which makes a fire-extinguishing target point to the 
camera. 

[0044]The guidance control unit 82 is provided with the following. 

A rate sensor device which finds the integral from angular velocity and measures a posture. 
The guidance computer which computes a control signal with ballistic control software based on 
the device and the signal from the seeker 8 1 . 

This control signal is inputted into the servo actuator 83, and serves as a steering input of the fin 
85. The fin 85 as a control surface looks at a fire-extinguishing cartridge from a transverse plane, 
four sheets are allocated by cross shape, and it has the servo actuator (it steers) 83 which changes 
the champing angle into each. In the guiding means 8, the near-infrared picture acquired from the 
seeker 81 is analyzed with image recognition software, and the aiming point of a fire- 
extinguishing target is recognized, and it points to the seeker 81 so that the aiming point may be 
reflected to the center of the view (FOV) of the seeker 81. An aiming point is the center of the 
roof side of the rectangle of a building, etc., for example, and is set up by the collimation system 
of an airplane. The seeker 81 is equipped also with the zooming mechanism and an aiming point 
and the picture of the circumference of it can be caught with a proper view from the long 
distance at the time of dropping to the point-blank range in front of a hit. It is because having 
adopted the near-infrared CCD camera as the seeker 8 1 has unnecessary cooling by liquid 
nitrogen etc., it is easy handling, and the picture of the fire which generates a near infrared ray in 
large quantities can be clearly copied though a price is also cheap. 

[0045]The direction of the fire-extinguishing target that a fire-extinguishing cartridge should be 
derived with the angle to which the seeker 81 points is detected, and the derivation calculation 
which adjusts a course toward the fire-extinguishing target orientated based on the detecting 
signal is made by a guidance computer. A guidance computer also computes the control signal 
which specifies a steering angle still more nearly required in order to adjust a course according to 
the above-mentioned derivation calculation, and provides the servo actuator 83 with it. The servo 
actuator 83 is driven based on the above-mentioned control signal, and the champing angle of 
each fin 85 which is a control surface is adjusted, respectively. It becomes possible to adjust the 
drop route of this fire-extinguishing cartridge by being able to control the posture of the 
circumference of 3 axes of a roll / yaw / pitch by the lift which acts on the fin 85 of four sheets, 
and controlling the posture of the shell 50 by it. In this way, with airspeed, the fin 85 steered 
appropriately produces a lift, corrects the course of this fire-extinguishing cartridge, and derives 
it to a fire-extinguishing target precisely. At the time of the hit to a fire-extinguishing target, 
delay fuse 15' currently held at the pars basilaris ossis occipitalis of the casing 80 operates with a 
shock, and the same snuffing action as the above-mentioned Example 3 is demonstrated 
henceforth. Therefore, according to the fire-extinguishing cartridge of this example, it is based 
on neither dive bombing release nor the bomb release from a minimum altitude, but, also in **, 
accurate bomb release with very high hit accuracy becomes possible. It is based on conditions 
and it is not impossible that the state of the art at the time of application also develops the fire- 
extinguishing cartridge with which more than a moiety reaches the target in a circle 1 m in 
radius, either. As a result, since extinguishing media can be sprinkled thru/or poured in very 
precisely to a fire-extinguishing target, it is effective in the validity and the safety of a fire- 
extinguishing cartridge improving further. 

[0046] [example 5: Main-plane and glide derivation fire-extinguishing cartridge with separating 
mechanism] 
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(Composition of Example 5) As the fire-extinguishing cartridge as Example 5 of this invention is 
shown in drawing 5 (a) - (b) 3 it roughly divides, and comprises the glider object 9 and the fire- 
extinguishing cartridge shell 50, and tight-binding immobilization of the shell 50 is carried out 
with the strap belt 94 before and behind pars intermedia at the glider object 9. The glider object 9 
consists of the main plane 91 which is in the central part, was fixed to the cylindrical body 90 
long forward and backward and the body 90, and has been extended right and left from the pars 
intermedia of the body 90, and the tails 92 and 93 currently fixed to the rear of the body 90. On 
the other hand, it is the same as that of the shell 50 of Example 3 until it results in the internal 
configuration of the delay fuse 14 at a tip, the container 52, and container 52 ** except for there 
being no shell 50 of 55 (refer to drawing 3 (a) - (b)) stable fin of a tail. The body 90 is provided 
with the seeker 8 1 accommodated at the tip by the optical dome, and the inside is equipped with 
a servo actuator, a battery (all figure abbreviation), etc. which steer a guidance control unit, a 
various sensor, and each control surface. Four front and rear, right and left of the pars intermedia 
of the body 90 is equipped with the belt cutter (figure abbreviation) of the gunpowder piston 
drive which separates the two strap belts 94 by right and left approximately by the signal from 
the delay fuse 14 at shell 50 tip, respectively. This fire-extinguishing cartridge is fixed to the 
strong point or pylon of a mother machine which two points are equipped with the pendant metal 
fittings 56 by the upper surface of the pars intermedia of the body 90 approximately, and carries 
this fire-extinguishing cartridge in it by the pendant metal fittings 56, and it is hung. 
[0047]The main plane 91 is a rectangular wing and the aileron 86 is formed in the trailing edge 
of the both sides of the main plane 91 by the right-and-left couple. The dihedral angle is not 
attached to the main plane 91 so that it may not hit with a mother machine at the time of loading 
to fighter plane or a supporting fighter, but a predetermined dihedral effect (the posture 
restoration effect at the time of a sideslip) is obtained by aerodynamical interference with the 
shell 50. The tails 92 and 93 consist of the horizontal tail plane 92 of the rectangle which has 
been extended at a level with right and left, and has the elevator 87 in a rear edge, and the 
congruence vertical tail plane 93 of the couple which is attached at right angles to the both-wings 
end of the right and left of the horizontal tail plane 92, and has the rudder 88, respectively. The 
upper bed of the rectangular congruence vertical tail plane 93 is set as the almost same height as 
the upper surface of the body 90 not hit a mother machine at the time of loading. That is, the fire- 
extinguishing cartridge of this example is a glide fire-extinguishing cartridge with which fixed 
holding of the shell 50 which has the container 52 is carried out to the glider object 9 which has 
the main plane 91 and the tails 92 and 93 with the strap belt 94. This fire-extinguishing cartridge 
has equipped the body 90 with the above-mentioned belt cutter (figure abbreviation) as 
separating mechanism which separates the strap belt 94 which holds the shell 50 on the glider 
object 9. 

[0048](Operation effect of Example 5) After dropping from a mother machine, the main plane 91 
generates a lift, and the glide fire-extinguishing cartridge of this example maintains the posture 
aerodynamically stable with the main plane 91 and the tails 92 and 93, and carries out glide 
descent. And it approaches from the side to fire-extinguishing targets, such as a building, being 
derived by the guiding means of the seeker 81, a guidance control unit (figure abbreviation), etc. 
In that case, a guidance control unit (figure abbreviation) recognizes the window of the building 
in the picture of the seeker 81 as a target rate, and outputs the steering signal computed with 
derivation software based on the information from other sensors, including angular velocity, 
airspeed, an altitude, acceleration, etc. The steering signal drives each servo actuator, steers each 
control surface (the aileron 86, the elevator 87, the rudder 88), and derives this glide fire- 
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extinguishing cartridge through which it glides with a predetermined glide ratio to the window of 
a building. The above-mentioned derivation software is programmed so that the delay fuse 14 at 
shell 50 tip collides in the center of a window. The moment the delay fuse 14 collided with the 
windowpane, while the delay fuse 14 starts, a belt cutter (figure abbreviation) cuts the two strap 
belts 94 by the signal from the delay fuse 14, and combination with the glider object 9 and the 
shell 50 is solved. 

[0049] Since the wingspan of the main plane 91 is larger than the width of a window, the main 
plane 91 is caught in a window frame, and the glider object 9 does not rush in indoors from a 
window, therefore does not beat indoor survivors with the main plane 91 . Since it does not rush 
into indoor [ in a fire ], if the glider object 9 is manufactured somewhat in good health, it is also 
possible to fix and carry out a reuse. On the other hand, the shell 50 breaks a window, rushes in 
indoors, and demonstrates a snuffing action like Example 3 or Example 4. In that case, it is also 
possible to blow off extinguishing media from a window ahead in the stage into which the first 
portion of the shell 50 rushed, and to slow down, stop thru/or retreat the shell 50 by the reaction 
by adjustment of the timer of the delay fuse 14, adjustment of a generation-of-gas means, etc. 
The shell 50 can be prevented from colliding with survivors by this, and the safety of a fire- 
extinguishing cartridge improves. On the contrary, it is also possible to make the shell 50 rush 
even into the inner part part of the building distant distantly from a place by the window, and to 
sprinkle extinguishing media in an inner part part by adjustment of delay fuse 14 grade. 
Therefore, according to the glide fire-extinguishing cartridge of this example, also to each story 
of buildings other than the roof or the highest floor, at least some shells 50 of a fire-extinguishing 
cartridge are made to rush in, extinguishing media are sprinkled, and it becomes possible to 
demonstrate a snuffing action effectively. The danger accompanying inrush of the shell 50 can 
also be controlled to the minimum. 

[0050] About the accuracy of fire of this glide fire-extinguishing cartridge, remarkable high 
degree of accuracy is expectable. It is because it dropped from 5000-am [ 7000 ] altitude and was 
almost the hit probability of 100% in the discharge distance of 12 km at the target of area 2 of 5 
m, when the German air force had equipped the glide guided bomb into the Second World War 
and having been derived with the manual remote control by the gunner of a mother machine. 
This guided missile is used for a battle and is sinking the battleship by three shots (based on 
description of Professor Matao Sanuki of the page 89 of an exhaust air world magazine April, 
1995 item). 50 years or more should have passed since that, and development of a **** glide 
fire-extinguishing cartridge should be able to do hit probability outstanding all the time in the 
present when various automatic guidance art is progressing. If it pays any amount, after reaching 
the fire-extinguishing target and slowing down before a collision, having applied it, carrying out 
the left glue of the obstacle to the right (nosing-up operation), it is possible to develop even the 
glide fire-extinguishing cartridge which rushes into a window. 

[0051](The modification mode of Example 5: Short form glide derivation fire-extinguishing 
cartridge) Although the glider object 9 and the shell 50 dissociate in the glide fire-extinguishing 
cartridge of Example 5, the modification mode which fixes the main plane 91 and the tails 92 
and 93 to the shell 50 directly, and it is formed in one, and is not separated is also possible. In the 
glide fire-extinguishing cartridge of this modification mode, the seeker 8 1 is attached to the tip 
part of the shell 50, it replaces with the delay fuse 14, and the inside of the shell 50 is equipped 
with the shock fuse. The guidance control unit etc. are accommodated in the inside of the shell 
50, and the pendant metal fittings 56 are attached to the upper surface of the shell 50. so, this 
modification mode — if — it is possible to consider it as the glide fire-extinguishing cartridge of 
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the shape refined more aerodynamically, a form drag (a kind of air resistance) can be reduced 
and a glide ratio can be raised. It is also possible to make the shape of the tailless aircraft which 
also changes the shape of a main plane and a tail, for example, has a main plane of a delta wing. 
[0052]A shock fuse starts, extinguishing media are injected ahead immediately, and it makes a 
head rush into indoor from a window, if the glide fire-extinguishing cartridge of this 
modification mode collides with the window of a building and breaks a windowpane, slowing 
down a glide fire-extinguishing cartridge by the reaction force. However, since a main plane is 
caught in a window frame, more, a glide fire-extinguishing cartridge does not advance indoors, 
but injects extinguishing media indoors from an indoor place by the window, and demonstrates 
the snuffing action over an indoor fire. After injecting all extinguishing media, the glide fire- 
extinguishing cartridge with the shell 50 which became empty is whether it is caught in the 
window as it is, or to fall out of a window. Since it falls in the state of damping, slowing down 
by air resistance to a wing area since it is light also when it falls, unless survivors are hit directly, 
there is no big danger. The almost same snuffing action as Example 5 is demonstrated by this 
modification mode, and it is effective in the ability to carry out fire fighting to all the stories of a 
building. 

[0053] [Additional remark] The flying boat for fire fighting and introduction of the helicopter 
were considered by the country and the local self-governing body after the Kobe earthquake, 
and, as for the part, introduction was already decided. It is splendid in itself. However, it cannot 
be said that a fire-fighting flying boat and a helicopter are not much suitable for the fire fighting 
of the fire of a city part as mentioned above. Water cannot be poured into the inside in a flying 
boat, without destroying a building. It is more fit for transportation of rescue and relief goods 
than that a helicopter has faults, such as load capacity, speed, noise, and down wash, and it uses 
it for tail water or dropping of extinguishing media. Therefore, although it may be better than 
there is nothing, it should not hold excessive expectations for the fire fighting by the flying boat 
or a helicopter. Since the use of time of peace will be restricted, only sustaining costs start, and it 
is hard to consider it a not much suitable choice also from a viewpoint of cost effectiveness. In 
that respect, since it is not only safe, but explosion is not carried out only by the fire- 
extinguishing cartridge of this invention spouting extinguishing media and employment airplanes 
are the fighter, the supporting fighter, patrol aircraft, and a transport airplane already equipped in 
the Self-Defense Forces, it is not necessary to newly equip the airplane for fire extinguishing 
separately. So, the buying expenses and the sustaining cost (it is immense) of an airplane are cut 
down, and there are very few burdens in respect of expense, and they end. An extensive injection 
of the fire-extinguishing cartridge by a Self-Defense-Forces machine is possible, in the number 
of machines, it is large double figures from a single figure, the amount of total loading can 
expect a thing large about triple figures from double figures, and its effect is also extraordinarily 
large, therefore, to the fire-fighting flying boat or the fire-fighting helicopter, the fire- 
extinguishing cartridge of this invention is boiled markedly, and is excellent also in the absolute 
magnitude of cost effectiveness or an effect. 

[0054]If the Self-Defense Forces are made to drop a fire-extinguishing cartridge and a fire- 
extinguishing target is finally removed, I will think that there will also be direction which has 
worries with what it does. If such a thing happens, just like that and it will be grave situations. If 
a telling shot cannot be given to the still target in which the position has clarified on a map, it is 
hopeless to avoid antiaircraft fire to the military target which is desperate and runs from place to 
place, and to give a telling shot. But such a situation may arise or a pilot must not be blamed 
here. They are people who were chosen and were able to give wings. If the opportunity of 
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sufficient training and sufficient equipment are given, they will be people who can achieve 
success surely. Therefore, if it seems that it is made a misfortune and the hit probability over a 
fire-extinguishing target runs short, an artificer will consider it that what he reflects on is a 
muscle whether the opportunity of sufficient training for them has been given. A time changes 
and there cannot be no runaway of the military authorities any longer. In addition to the 
conventional defense duty, it asks the Self-Defense Forces that disaster relief activities were set 
to one of the main duties. The stepchild treatment of the Self-Defense Forces is stopped soon, 
and also providing the Self-Defense Forces with the place of activity "gentle to people" expects 
that it becomes the profits for people. 



[Translation done.] 
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*l«iaS©ac»*«»i8©«^»«. c©iR*ii*»tcj:" 
•3?^S^{c^#S : -ti-e»ti4ilr6]«:*4„ 3 

S:T-r4affl£fefeDjtg(Cft4„ t/c*^T*^CCj;n 
«. £##{£#*4£^tt@©-CiS(,>fc©ft4. S 
/c, ^^©P^^jA*iS^JfflLri¥Sffg*i]S$4<!: 
t»^«ft*t*i. S6(C. !^JI«f*f*JRtT**i5© 

[0014] (#4 MS) *«W©»4«fiStt. mri$© 



£*n>Jfig-c&S. ^7~>*- h©j&«3tf# 

MMtzrmmmt. -&©&*, *3j©jb#»ife**fe 

g|5#&Mt*#©±|?ftfjfL#r*3 a ^ £Jli>BT¥tc& 
2 ft -5 £ ttWTiiffi* jfc*rCC & o 0 SKft 

oytWo'r2M»fiS«:J:n«. ±#?fufc©.«^t§ 
Bf-Cfc. AjMi©^^!?^©*^. 

14* J: 9 

[0015] (mbmm) ttrnvmsmm*. m®v 
na urn s«mn«z)»*JB«^«:ioiwrB8P ur i» z> 

rnxmctifczin* mxmnmkonmt. w 

ftli. iBi»cS!WWJ»©SS©aK3WSeR3ti4©T?. * 
©«3»cJ:**»*©Ji«*iBW4Ci3Wrt. ?c£tt 
©|fii±tc KM? Sci^t^S. 

[0016] (96«j«k) *«w©»e«jsRtt. wa© 
an «teRcc**»T. ?^as©^*^w-rs^-* 
i . ks/ - 6©fli*{cas-^ i» r waw^* jdHir £ 

■mx&HK®itbtc$mii>'?&®&<DMmm&mzm 

[0017] is-tKZXiTmXWmW 

t^zffixmmotift&tiimti. zavuummcmi 

etc. ±8B»s»HHcofc3W->rgK*IB 
srr sfcajcBgfcaiKfl K*j§ji-r sum #*• 



1*BS¥ 1 0 - 4 3 3 2 3 
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<fcfttf, .tl^TlftPJ^iB©^ 6©&5¥CC <fc 

lifltiwsnttt*. -e©ss, mxsmicMb^'osMic 

[0018] (snatofc) *«"»©sf7»iiR». atria© 
»6flteR(c*ji»r. iiir^gKiI£W*fc.:tifflSa«jK:H 

**. ^m^-cfi. £K#awj*i6£? s©-c. ffiXW 
-rs. *©£*. ffi^c»B^K»©fl«ffi©sftdf*8Ki 

±*5&»6©»»rB««|J5cJ«^*J"C* 
&1>SKS««{C» Iti, ffljffl** 6©T 7"D - 5^«:<fc 

[0019] (ST8#t«K) *ISI8©^8«fiS«. f?fj£© 

?rc*s. immvte. e;u©aw*»6Mrt«c^A-r* 

^«:mAii^6±S ; &^»3lli-rci^r#-2>©-c, ffirt 

*mmc <fcti«, ct 0 ^c?B*#©:*:&g|5#£Ml*3tt 
^A-&Ud?)r. .«^6it<iin/cb*^©F»gEg|3(c^A 

[0020] (si*) ajiimLtcjzsic. yfrmm 
ffixmzmm xm «. ±E*tr0»is©a«tcjp 

ci^t?t-E>. sfiict. ±ia©t»-rn©^fiSK:j:^-c 

fe> ^^*Sa^«K-«cJ:0*»«(c/iS:#*Jipil*« 

r> ©*±«ffjtt©firt^«:»L. jRti-rsss©^ 
mttmxmz&m? zmxmzmmzmxmm 
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cctnt*. mm {^hTi^vm ©t>»iwwT*£tr 

±T©Pg©Ml*lAJ*tC>tfU 7Ri&-f-5§gS©«Jt^{C<fc 
[0 0 2 1] 

[#69j©^ife©j&fls i ;toB©M*ffl*ftttir 4ffi*B 

[00 2 2] CHifeflll : ^5J/a- h-CKaKTUfi 

'xmmiUTzm'Xm 

ommt. mi (a) {c^Tct^tc, ^s^-h? 

1 &£*;fc6&4. >iyis*.-b 7©^ft*JctO'^ h y > 

y (at) «. w^tt©tm-c^fissnr*9. ${*©<£ 
^gpcc «+3^M©^jti swot, j» nrffltt©*-ca 

?ffA$3 l***Hfrr4g«5 i©*s<tsitzt 
[0023]§S5 1B. ftSaiKjfiJgfn 1 1 &jfi 

as) t?tt. pfm« 11,12 %ftra»«*t©^«4^ 

S2 ltfjUSL-Cte*). #X26£^&2 l©*fJ§E«, 

©WJHBBfctt K-^R&ft©^? U-A*s«£«IS 
£<**rc, ^2/» - h 7M*l^©»Waj:c«8^}|W 

w«f©rtEE«:w^.49fta4aiiL-c(,>«. gits i©±te 

Jffifctt, ««^fflii«:tofcor^»©««P4*J» 

0 1 *-C{*±IB7 U - Ag|3#£?f L,r mmn 4 1/ 
TX>4#, ±IB7U-AiS^CoTSW6nfc«HJP4 
fc£>4. &«ffiP4©JSB©*fji]ak:i;}: > &nfttlP4£ 

K:ititbT(,>4. 

[0024] «ii*c»3 i mi mmyy^-'imi: 
uxhtcTkT-sb 4#. ^©ffccc *>?8*g&©*j£©f£fg 
k j; *) mMm!m(ommzmmirzz®2>. &mm i 
itt. ««ss«: (u-i^ao ©ifflgmtfr**). 

6©JSI^^ft]-r^i, #*2££*&2 i ^igss-r 4 
ffiSfi«l2U:. ififfiSfcB:&«g!(c 



(6) EfBJPF 1 0 -43 3 2 3 
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f^ftB 1 2tCtt. A?*^- h 7$&Bs|F©}Sg£$fc] 
LT. -eofrJt^llBSHcPiflnH 1. 12©££$|g£ 

«Bfc-r4«fiefctfJMftr<,»4. #;*j»£#S2 i at. 
»^7'k, gwoiT^j fmottzm&m m 
iBS«»?L©^®'N©rapg|5» > ititi^ntfe. 
?is*-b 7Haj«*©f!9yj«c*tu 1 

2 i<D±mmzm.*>ttkic, #*ie£^®2 i©psjs 
gpr tt*©^«ffi{c*«*>o«@«:ft#3 ft r t» 4. /< 
^->6 l a. l©rtMB(ct?» * y^sr&s 
riBSR u x 4 TEtt ©Wfttt* w b r t, > 4 . 

[0025] u±(oj:5icM)&$htcjmmm<Dm'Xw 
20 n>4. -r<ct>%. rB^3 i «ma©ffidHBttt«aj 

^<ct»«fc5«:Lr**. I?I«©@W-C. ^Jiffitc^fiJ 
¥W©^»BBtctt. S^b ftl»W*tt©* 4Sl^8WfiJ 

(cst?nrt>r. ^-^H3*iAPfl^^o^o-cfc^ 

^*J. 1 rt©FS©gP^{C*r>'^U->6 1*5+^. 

30 (ci*?S0/c©^, ^OI/->6 l^JI«(CJi5gtr§|f5 
l*KSi?#4Ci*5)&:^J:^ > ^fS5 1 ©rtg|5©PS© 

nro4ci*ia*L/^„ fi(c^t^->e i©e 

l©K«-3W|R»Lttl»fc«&(Cfe. 1 BFRPTf 

[0 02 6 ] (^^0 1 (Dim ■ aftjg) *H*fe^©riA 

^«mT4?«A?f«, ffij^^e&TSftfc©^. 

mmzim ucwmm% 1 2 k «t «j . ^#n#fiK«H 
its 1 1 , 12 ©3e±jSB*jjBi»3nr. Mii^ 1 1 , 
1 2{#stti-b-rs 0 -rsi, ffi^5yA©i&»fli« 1 1 

tt. >-^^t^©^igt*-AR?:l4*mr^©^H(C|fi]^ 
*J. ^<©1S^. »6*>©JRa*«Fr>r«^cSa!iff±!6» 

6^nrgr?4i4„ *©«&««>. ^jJLts&«:«^» 
±#Mi£*i*»5. *n^or-e©iaa>!p6^^*ii 

10 *»*J*4©T?. OT*»TT4#»t*»tt. ±fae^t 
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mcmmtz. 'A < ji±m<D±nmikit 1 o m/s tcs* 

[002 7 ] tt£t>%. 0 1(b) (c^-TJ: ofC. $i± 

»7 i<DiM(cn(r>air>sAijiHi(/TS^. ^^-h 

C A & < JSiE«c^ifitt»T$4«r> c A WX * £ . fl*. 
K\ ffl!E&#«rF$#5m/sT&ft«' 1 01 (a) 

s. 02 (b) {C^T^PSP7 0#£j£3 tltcW&Xtt 

m$rm 1 5 m/ s a & z> <t 5 a ? » - v i \*m\ s 

aUEft*fifi»T$-C*S5 m/s *ffi-sr»Tr*4. 

Sasaki om/s-c*fi«. mmcmjEteMmmrm 

tO 02 8] 3^^cWtt. 02 (b) (Ctf-T 

8WcB«F©ififlwcMs. -tsa. ^©isagfiw i i 

;u->6 l McasSW*. ^';u->6 Ht&MLX. § 
325 lrt©m^®3 1 (DfrmMmmib. n%s5 1© 
«8fcHP4 £ 5/- h T«tf}P 4 SrilfflT 

4. E#©i6$ 3 IB. \ ±mW(D& 

*©*ap*»6»(,»H<»as*i. fflH©«i^caiiF± 
Jc«3ii3h-cm^ffl*i6jfrs. a it*. $ 
**3i*»9fc<*wi,#<-r*ri*gRu §i§5 i 

s^rKPo < o a LtcvcTmmvmt&L, ^mz-^m 

*«3 14*tti**ffi*»K«fc*i« % JBMJlfl-fc.fcCfli 

[oo29] (^g^ i ©afflzs) 43mM©M4c*re 

tftaS«W»6©»"FC*S. B$©3Ifflf|ft£48 (C - 1 , 
C- 1 30) ». 1 0-20 h>©^t£^A. 50 



10-43323 
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m/ h ©W »T«lg{c*itf r 4 M'i7®jj A£WT&. * 
©ffiEfofjATRfifJKfitt. 3 7' *T{ij§ 
*>©-C& 0 . ^M^cSV^rfDSsHVc J: -a rifi»©jRfir t§ 
6 e* h >*W£-r*i«. <9 ©$&S£±tf £C A#JW 
fipT*4. Ctl6©llltt, fi^©*¥jRff3&>6»» 

jt^W 6 #r8 AS# £ #fr mfe * a 7 > » - h r ? I £ ffi 
l/e. fflg[H<»Tr#5cA3iJtt6*iri»4. 

©flrs»r©«ff test or b. ttHfli^awnffioft 

AJ: 9 BUjf^tfWtSKfc^&OfcWASfcft. MKBt 

y -r 4 c a 4> & t, ^ a t o * s . 

[0 030 ] ^ii^(Cct4*r«A?f©STffi©-ofc. 

> a - h 7 vxm'X&zm # a u r STr 4«fflffi & * 

y#5. C©3fflj£rB. m'7->^- f- 7«PfTiIg5: 
!0 4CA©tbS*5i*^. *RTffitt. LAPES 

^^a) ©PHS5rt-rK»flijt!a©ttTffit ur»wiS[ 

KM<. ) LAPESJC<ti*«|^C»©aTtt. JRWtS 
t^Ji^tcB, ilffl^©SJf?K© — otLX&ij-rzic 

m?z>. Kis, ^m'xm>mmtsmtbxa x mtmo 

3 n^W^^MA LX1BZ.X tested. 

[0031] $wc> ®mmtcte3:i%mfflWiic£z* 
mxn<D&m$>v]mx&z>. *<omm. i&m&ic&m 

frh+ftU^yeffi.Zis^XJ^vi/*.-- h 4l3^-r-5^ 
5->^-h«ti±j^m*, *r«A5f««i^r^4CA*is 
c©atH#SAbr«, STfiff^B$r B ^c, X 
X. ^x^4Sij*/c«x 7* y > ^©^T§srt* 6^ y 

c n 6 tt. Hffil©«T4*fcT«» . K 5 ? ys/ » - K ^ 

i 9«lffi©*»i» KflMa©^9 i/» - h A OT^ffl-fk 

»». B**T©36»*$JE3'&Sfc©«c. ^PSSK 
Hem.? -t >«c^r©2*$5E#a*«|iLTt»*C A*i. 

j:oa*i/i». ^©«oiflK>^«iKn«». «ty^ 
ra-ctattOctyjK^ittcsiWbr. «is©sLn-?»a^ 
j: y f&mmuixz&m&mmmxg&tctt u 
xh. mtoK*m'Xwz&»tzctifivi!z> m 

^ >J n 7* ^ tc J: SSffl 4> Djtg-c«*4^, y a 7*$(c 

«B5j£©^*^y. *<Dmmmw!mj3$:®xmic<jL 
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[0032] mmm 1 a&esmm mmommm 1 © 

<£ffl $ ft £ t^5£© 6 © <h IU ® © -b > V £ {§ x i> © h 

tetter. i7/<> ?6 2zmm-?zcti>aim-ciib 
z. 

[ 0 0 3 3 ] gH3 1 ©JBttfc. ifi$©»*f*ftS9K:KBJg 
RtttR©flSffitC©#S»a<^WfiBr*.5. ?8A®3 

i ©tHtrttEBi*. «ujn4©ns<b^ifig, *$«fcyt^ 

^7~>^-h7fct$M£j«&-r£;te&©# 

a©3Br#R0fc«*©fc©*ttflrc*. $m#7 i 
&*tt©jntit9*» 6 tf'Dgp^fS]*^ 5 $ftii#©iH£t* ^ 
uxmm-r * c t pjflg-c&a, 

[0 03 4] C3«fiW2 :^5/*-hr«iM*Tl/» 3( 

(&ttflf2©fltJiK) *HJSW©rS^J5:i«ttl^-Sm^ 
©$$tt. @2 (a) tC7jrrj;5K:. A5f»-h7 
<!:« CftfcST3*lfcaWc»®S5 1 i« t Jttfcffll i 

raa© «>©?**. *mwwf»m!m*mmw \ tm* 

5fc«{c*^fiSl 3£, &Stc&MS 1 2 &« 
^gp©rtSI»C#X?S£#&2 2£WTS. 

**b<i*i 3B. »i^Bai±«:anFLrj8»BW)a±-*> 
ttffifc^*W©Jfe»*«SJ8-f a £ . ^©JWHj£&*d 
OT#x|6£#I82 2«jSttrr&. fcfe. IHBiSff l 3 
KfW.T. 5^01 1 ©ifi^frg 1 l£<£ffiir£C£4>}ft 

issiisi 2«. nmmtmm»i 

[0 03 5] 2 2 «, £jgSc©«Sm£:£*4 

ISif«:to*<JSi»^fi«l©te(c, 1 l*Hf©#x 50 



l 1 0-4 3 32 3 
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©k©£irS„ »*flliW(J3 2tt:tt. &fcl©6©tfttffi 
■C*. Sl^cB«©^©tttt{cj:0afiasE3n4. § 

H5 i©^a©isap4B. wr^w»f«ott 

So ±iB+f » yoftmat. c<'j>m<DX.MM±&£ 
ft T te <3 . (i^f^Bi? tc b 'J - m&ftb x&'K $ ft 

[0036] mmmvitm ■ a«) *h»j©?s^ 

fS« 1 3. 12 ©£££BtfJ!BI$ 2 n -5 0 *SI^»*> . 

1 mm, 90s jA*?i(c© o rai^Bflia±^* 
^a-6*»4©t?. *jH^sp©»af9afes©riS(,>. * 
fc> m^Bm<Dm±v<D{mhmmmimmv$)^x , 
xm-Ammmmm KomxmjErsnmmrm^m 
•>T»Tm. cur. 02 (b).«c 

#^(111 3S/c««^ft©i 2^ttur* , xis 

£?&2 2ftjBttL. R«F«:*iaP4*itjhLT(,>44r 
+ » ^*!»CtjPHW. *'^^^®2 2©**^^iSU 
«. ±IB®§iCj:-3-C*Jc3n, j^UTAfi©*'X£ 

2©^Hffi©^«©«lHfL«»6JaH«:i«WSn. 

1 fH<DKJj£m&&. ^©Sm. *9*r^^J3 2*5±ia 

^fxiiicc. £jsB©i«tiiP4a>e>i«fcbu ^h©?b 

S2 2«, »*}Mc»3 2*»g&<*aLJ£<**T 
[0037 ] J^±ll^t^c<fc 5 CC. *HJfi^©^^A 

^3 2 *«a-r4?B^c»K: <tti«. mmm 1 ntt©^« 
*W6ns. -e©±> **«©^tw<c^. *»^£^ 
^ifc*c»3 1 tc«fcs«»*i»5fflii<cB«iK:»br«>«! 

<^F»)2©affliS*jJ:^^,t^) *H^(I©^« 

3 2 *«ia-r *}H^»cci4. jUte^ 1 mm<ommm 

&©3iffl#Bjfj&T'$>£„ 

[0 03 8] CHMM3 : 5!WB#K:?«^J©''««rj)SjI 

mtntzffi'xmt. 03 (a) tcjftt^'itc. mmorn 

mmi, 2tmU-yX^Jjfm^m.tl>X<D^vly^~ 

«jsRsnri>e^»©*fflP4 1 ©^r^irf m^fsj^as 
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^7 -f >5 5^|e^^^rfc0. £S7^>5 5(Uif3: 
^^>^>3>7i7*) 5 6**3RW6tlT*J«3. £S5 2© 
[0039] *?^?f ©Htf^SPfC^, ?BAS£|{C«£B$ 

©ffiEEfrr&gjj-rsasfi® i 4 n-cfc <o . & 

5*«HS3n-ct>s. &»®mei 4, 1 swj, 
•€-n-en^is^#©2 3 i urBfs©gs©A^^ 

l>£. 2 3©||ffifc»^|S[©Kii?L«^ 

rc^x7^f ^6 3*^#6nrfco. i7/<»yo 

OS. jIJ£ftSl4. 15B. H^ly&OM#* 

Tii>k:ft¥o^MfS2 3 cc-?-ti^n#abr*j 

$2>J:*)lCtj:iX^Z. §1152 ©l*jg|5© A*«£R3#s 
£*-Cte <3 . *©rtaJSWtCtt«5^jR*J3(iE»3tiTt> 
4. §^5 2tem£i&?Bl&ZtlXi5K), 2 ©It 

0. H5st/<ct»Jt*8tt©«±»tttt:J:orJ(rflE-Ctt**i 

■etiw±stiri>s. cn6©**±sw«j. §S5 2© 
rtBE36«f3£©EAJ:»)W**4Knr. ^n-en©«w 
?L4 li&aasHfsjc^tcj&oTos. 
[oo40] mmw3<Dftm%n&) xmmmvmxm 

JC^T#A5 6rST3ft> jRfT«C«§l3*iT:i>S*t 
ftjfgidS/:* fAK <fc 0 tS^B#©±S36»e,«»3 n*. 

«rtltt©*IU*4fiOTi8*B«{cjgu »tf@3 (a) 
ic^nf <£ 5 K. «^±c|3© b';l/©Ji±©Jlffi (SJt 
ffi) T«:jHSl*»6«r^r4. iTSi, ^A5$©5fc$as© 

4#j^B$©ft£E#re«&u i5]B$(c^gp© 
issfre 1 5 nm3m<D\mji mmmm&) vmt 

4, 1 5tt. iStt UTERES tiTl> 
«9> 03 (b) CC^-TJ;-5(c. -e©^TS 



(9) 1 0-4 3 3 2 3 
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14, 15 WmfiV> 2 3 L , AS© 

G#J®l$fflr8£ Ltx7A^6 3 5 2 1*3 
KffiKliira-ri. SS5 2rt©E;fctt&»«c_h#u m 

m<oimmumhxmmi4 nmmu. mxm3 1 

[0 04 1 ] "TSi. nli«L4 1 *>6»I*f3nfcSM 

3 1 ». *^»©ST««i«r*nw*^rifii^ar«iji^j 
io as. aab/cia^(c«. mn'XW^WFM^Mm 
amsmo 3 h (ct© 7P7^io r imm*§£&m*: 

»^W*/g;R*Jg«3tiS. r8A«3 l ©***«: <fc 3 » 
»flWH-#{c*S<. *r3^if©^Afa©^T3S4-fe* 

T4Korj»^p , 9{c^ALfc©^ > j*ffi(cfijig-r^s 
-c(cs«fr«a-ttff±-rs. lift i 4, 15©® 

3SWFM#)a<WSE3ii. *>o, ?SA«3 1©PIW(CJ:S 

5 2 ©*« s a o fcsprc. ai^c* 3 1 zmm 

•WK«Wi/fc8i, *©a»«|jl*t?*m^Wtt«jtur 

»PH*>6wotas»»©^'s«jyfffi-r. c^rn«, * 
fH^awjaasttrtajr©*??*^^^ s c i sss^te 

«fcti«. mra©*iSWi, 2©5^^ctti^r. rSA@# 

<> mA^Jwm^©si§©3ijK^^. tBft. 

30 3t3ns©r\ *?iA5f©»^{Cct-5*^©*^jS 

[0042] (ham 3 om&mm 1 > *njfeW(co^ 

r, SB(Wfiuc»-r-5S«ESt«?l2©J:5«:. §S5 2rtfc 
f&^AStJ* 5 5tW3*ir*s«3, ^^u->6 3*jKbr** 
2 3 *» 6 ^^-r £ #X -C|&*?^m*i«i4 3 

{-mm 3 ©s^flw 2 > mmm 3 ©?sa?«(<:, 

©xT^l/-*4«flHyTl>S^SS»fcnIffir**. 
«r9fl*tl-CC»4?£^©XT^U-*%iiilr«,»«. 

ir^u-*©3taiaiJ»»ai{>*'pss5 2tc^±3n 

T*>0. »T»BfS«lffl3&Jg-3i*^v-©f^«:«fc») 
§*ftWnr> ^lftett^(i:j:»3J7^ 
u - * tt&T^rfi] cc a isift (c $ r ?e^k (c g^TE-r s . 
iT^u-+©H?tfte«. ss5 2«:-^*s^^3n 
K^i7 ^L/-*©*rag|j»©rtiiffi(c^3 nr o 

;o J:*ffi»rfic>Wlt36>6©*jpaw«:at, ?«AS^6 
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[ 0 0 4 3 ] : fii*att'N©g»9H9R8-3 

«. ?B^g^©gSii?«gg^(fx.r*j«3. @©TiS 

04CC^-TJ:^{C. HifiW3©gS5 2^*»6«cS»tt 
5 0©$te»«c, SSfiffl4 (H3#JH) Ccft*.r»* 
#&8*i&«3ftT(,>*i8*5*-C&£. (SSEflnifl4 
i mm&® 8 £ tt. gSf 5 2 i OS^a»t|qH9HS?8 

S. ) 

B8*¥«8 tt. niStt©er-^>y8 0{CF«ijas*irt» 
8 1 , Sf^ffJfflJa^ »h82, -Tir? 
^.x-^8 3fc«fcCK^*yf-iJ 8 4 £. y-^>^80© 
fSiiffi^^^ffliJ-N^mtr^S^ >8 5 £*>e>^5^ 

•ct»4. ->-*8ioii(j. «t*B«©#i«ii*tta-r 

^C<tr$>So ~>-#8 1tt. ir—>yif8 0©5fcJaB«: 

[0044] ^#$IJila^ 9 h 8 2 jig* 6?S# 
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